thermal limits were not tested in previous P. lobata studies. Here, we explore whether 1 1 4
high-frequency thermal variability (defined here as diurnal or shorter variation sensu 1 1 5 Safaie et al., 2018) is the environmental factor that differentiates growth and thermal 1 1 6 tolerance of P. lobata colonies from contrasting habitats on Ofu. We used a common-1 1 7 garden laboratory acclimation experiment to test the hypothesis that corals from different 1 1 8 thermal habitats have unique responses to daily thermal variation. islands in the territory of American Samoa (14˚11' S, 169˚40' W). These islands host 1 2 4 diverse communities of ~85 shallow reef-building coral species, many of which are 1 2 5 consistently exposed to atypically high seawater temperatures (Craig et al., 2001 ) and 1 2 6
irradiances (Smith and Birkeland, 2007) . Two back reef sites, a High Variability (HV) 1 2 7
and Medium Variability (MV) pool, and one low-variability forereef site (forereef) were 1 2 8 P g . 6
selected based on general differences in environmental characteristics (Craig et al., 2001;  1 2 9 Piniak and Brown, 2009; Smith et al., 2007; Smith and Birkeland, 2007; Smith et al., 1 3 0 2008). Briefly, the HV pool is smaller, shallower, more thermally variable, and 1 3 1 experiences higher water flow than the MV pool, while the forereef is relatively more 1 3 2 stable than the HV and MV pools.
3 3
A pneumatic hole saw drill was used to remove n=30, 19 mm diameter cores from 1 3 4 the upward facing surfaces of each of n=5 source colonies in each site (total n=150 1 3 5 cores). Source colonies were of similar size (1-1.5 m diameter) and at least 5 m apart to 1 3 6 minimize potential for sampling the same clone (i.e., genet). Cores were affixed to nylon The cores from each source colony were divided into two groups of 15 and held 1 4 9
in two separate experimental aquaria at a constant temperature of 28 ± 0.5 ºC and average 1 5 0 irradiance of 260 µmol quanta m -2 sec -1 (12hr light/dark cycle) for a 28 day recovery 1 5 1 3 6 8
A number of other studies across the globe have found similar small-scale 3 6 9
differences in physiological tolerance limits between corals from habitats with 3 7 0 contrasting amounts of short-term environmental variability. For example, Porites 3 7 1 astreoides corals from inshore environments with high-frequency thermal variability in 3 7 2
the Florida Keys bleached less during thermal stress (Kenkel et al., 2013) , demonstrated 3 7 3 increased flexibility in gene expression modulation (Kenkel and Matz, 2016) were lower in the variable vs. stable acclimated corals ( Fig. 6 , Table S5B ), suggesting 4 5 9
reduced need for chaperone activity following variable thermal exposure. However, the 4 6 0 initial acclimation effect was supplanted by a strong origin effect with the greatest host 4 6 1 hsp70 increase in HV corals on days 2 and 4 of the temperature ramp ( Fig. 5 , Table S5C ), 4 6 2 corresponding to the greater maintenance of photosynthetic efficiency in HV corals on 4 6 3 days 3 and 4 ( Fig. 3 , Table S2 ). It is notable that a similarly rapid and higher induction of 4 6 4
hsp70 was observed in back reef vs. forereef corals in our previous field study following 4 6 5 transplantation ( Fig. 4A from Barshis et al., 2010) . Thus, it is tempting to speculate that 4 6 6 the larger and more rapid hsp70 increases in HV corals during the temperature ramp 4 6 7 might signify a higher capacity for maintenance of homeostasis under thermal stress.
6 8
While not conclusive evidence for or against a mechanism of long-term acclimatization Pocillopora damicornis, with larvae from parents exposed to high temperature and pCO 2 4 7 8
exhibiting metabolic acclimation during subsequent stress compared to larvae from un-4 7 9
exposed parents (Putnam and Gates, 2015) and increased levels of DNA methylation in 
8 7
While long-term acclimatization, parental effects, and/or epigenetic modification 4 8 8 could explain the thermal tolerance differences between our populations, none of these 4 8 9
processes would likely cause the genetic differentiation among populations seen here.
9 0
The significant genetic subdivision among all three populations suggests the presence of 4 9 1 a physical or environmental barrier to gene flow between the HV, MV, and forereef 4 9 2 populations, strong divergent selection pressures, or potential cryptic species/genepools 4 9 3 across the habitats in Ofu. Reduced connectivity across such a small spatial scale (~500 4 9 4 m -1 km between HV and MV, and ~5 km between HV/MV and the forereef) is unlikely 4 9 5
to be due to a physical barrier alone, as the water masses in the back reef appear to be 4 9 6 P g . 2 2
well-mixed during the daily high tide cycle and well-within the spatial range of 4 9 7 dispersing larvae. Bay and Palumbi (2014) on Heron Island in Australia and posited a similar mechanism of environmentally driven 5 0 7
selection. The ITS locus sequenced herein is unlikely to be a direct target of selection, 5 0 8 though differentiation at this locus could be correlated with the specific gene targets 5 0 9 responding to selection.
1 0
Conclusions 5 1 1
The limited acclimation response, enhanced thermal tolerance capacity of back 5 1 2 reef corals, differential biomarker response, and significant genetic differentiation Thanks to the many field and laboratory assistants that made this research possible; to M.
3 6
Mizobe, L. Smith, T. All raw data, analyses, and scripts are available as an electronic notebook: D  i  s  t  r  i  b  u  t  i  o  n  s  o  f  s  t  r  e  s  s  -r  e  s  i  s  t  a  n  t  6  8  4  c  o  r  a  l  s  y  m  b  i  o  n  t  s  m  a  t  c  h  e  n  v  i  r  o  n  m  e  n  t  a  l  p  a  t  t  e  r  n  s  a  t  l  o  c  a  l  b  u  t  n  o  t  r  e  g  i  o  n  a  l  s  c  a  l  e  s  .  6  8  5  M  a  r  i  n  e  E  c  o  l  o  g  y  P  r  o  g  r  e  s  s  S  e  r  i  e  s   3  7  8   ,  9  3  -1  0  3  .  6  8  6   O  l  i  v  e  r  ,  T  .  A  .  a  n  d  P  a  l  u  m  b  i  ,  S  . R .
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